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(54) YCTPOflCTBO AilH PEMOHTA 06CAA- 
H0« KO/IOHHbl B CKBAXMHE 

(57) Mao6pereHM6 othocmtca k sxcn/tyaTauM* 

He^THHMX tf riSOBUX SKBaXMH M MOXBT 6«TV 
MCTIOAW30MH0 npN HtpaU4MMHMM UCMCMTMO* 
rO KOflkU* M C03ABHMM BKpBHOB M3 TBMflOHBJC" 
MUX MaT€pM«/IOft 3ft 06C*AHO* KO/IOHHOR. 

Ueat - pacujMpeHMe rexHoaorHHecxHX wa- 

MOXHOCTC* yC.pO^CTM 3ft CHCT o6CCJ10HCMMW 
OAHOftpeMCMMOrO C yCTBHOBXOH peMOHTHOfO 



2- 

nrrpyf»Kft TiMnoHMpptftHHH mjco/iohhoA 30- 
hu. Aim iToro paA*aAfcHW6 otmpcthji nonoro 
urroKft napaxpuTu ■ mcxoahom noAoxaHMw 
ropMCTMHMUMM neperopoAKaMM M6XAy rnnpo- 

MMitMHAPtMH. (Ion W ft UITOK ft HMXHCA M3CTM 
MM66T yCTftHOMeHHUft Nft HCM C B03MOXHO- 

ctwo orpftHtneHHoro ocaaoro nep«McmcMM« 
muiNHApmecKMA napaxpuaareab c 4>p*ku*- 

OHHWM ^OHftpttM. B ROflOM UJTOXe nOA UMAMH- 

ApM««ecKMM nepexpwftftTeneM auno/iHenw 
pftAHanwMiia OTftepcTMn. UmiMHAPMHecicMd ne- 

peKpWMT6ilb yCTftMOMCK C B03MOXHOCTWK) 

nepaxpwnia nociieAMMX npw xoa« uiTOxa 
aaepx. flocaa aaxamcM m npoAaaxM TaMnonax- 
noro MarepMaiia pacnoaaraioT paMOHTHwft 
fiarpytSox ManpoTMB 30hw MapyujeMwn o6cba- 
MOft xoiiOHHU. nepeMemeHMeM ycTpoftcraa 
aaapx nepexpuaaiOT pbammwhwc OTaepcma 
qiuiMHAPHNecKMM nepexpwaaTe^eM. 3aTeM a 
ycrpoAcrae C03A*k>t pa6oMee AB*xeHne. Hpn 
3tom »Kopi bxoamt a sauen/teHMe c xo/iohhoA. 

2 Mil. 
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H3o6peTeHMe othocmtcb k 6ypeHMK> m 
axcrviyaTauMM ne^TflHux m raaoaux cxaaxMH m 
moxbt McnoJtt»3oaaThca rp* HapauiMMHMM 
MBMeHTHoro xoawua m coaAanuM axpanoa ms 

TBMnOHftXHWX MBTbpMd/lOB 3B OfcftAMOA KO- 

aoHHOR c nooieAyoiMcft rapM6TM3auMBA 06- 

CBAHOA rOAOMMU M6TBAAMM6CKMM MaCTUpeM 

a h*+t*hwx, ra3oaux m boa«hux cxbbxmhbx. 

Ufiiii>io M3o6peTeHHB aanaeTca pacuiMpe- 
mho TaxNOiionrcecxMx B03M0XH0CT6A ycrpoft- 
ctbb nyTBM oOecneMeHMa oAHoapemHHoro c 
ycTBHoaxoA peMOHTHoro nrrpyGxa TBMnoNW- 
poaaHMa mxdaohhoh sohw. 



. Ha ^nr. 1 MaoGpaxceHO ycTpoACTao Ana 

pOMOHTB 06CBAHOA KOrtOMHU B CKB8XMHC Cny- 

meHHoe a exaaxMHy, a momckt aaxasxM tbm- 
noMMpyiomero MaTepiwia; Ha 4>«r. 2 - to *e. 
npM yoraHOftxa niiacrupa. 

YcTpcttcTBO Aaa peMOHra o6cbahoA ko- 
aoMM u a cxaaxMHe coctoht M3 axopa 1 . cnyxa- 
inero Ana onopw ycTpoftCTaa Ha xoaoHHy. 
rKApaa/iHHecxofO AOMxprra a bmac xopnyca c 
nocaaAoaaTaabHO ycranoaaeHHUMM b hcm 
rMApouMiiMHApaMM 2 c ropMCTHMHUMM neper 
poAKBMM 3 MexAy hhmm. B xopnycc Tenecxo- 
' nMMecxM ycTBHoaiioH noauA uitok 4 c nopui- 

HBMM 5, pacnOaOXBHHUMM B rMAPOUM/IMHA* 
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pax. M paAMdAfcHUMM OTMpCTMJIMM A A/1* CB»- 

aw no/iocrM utroxa c noAOCTHM* rMApouM/iMM- 
Apoe. PaAMa/UMue OTaepcm* A nepexpuTu a 
mcxoahom no/icmceHMM repMCTMWMUMM nepe- 
ropoAxaMM MOCAy MMAMMAPBMM. B HMXHOA 

sacTM no/ioro urroxa ycTaHoaneHa mApae/m- 
Mecxaa AOpHMpyniuaa roAoaxa 6. 

MexcAy xopnycoM m iMAPaaAHvecxoA ao- 
pHHpyioiueA roAoaxoA pacnoaoxeH pcmoht* 
huA narpyoox 7. B huxhbA m3cth nojtoro 
uiTOKa ooa rnApaaAHsecxoA AopHMpyiotueA 
ror^eicoA ycnHOMCM c bosmoxhoctwo orpa- 
HMseHHorooceaoronapeMetAeHMJi umamhapmt 
secxMA nepexpuMTem 8 c $pmxuhohhum 
♦onapcM, a noA um/imhaph«mckmm nepexpu- 
aaTeiieM a nonoM ttrroxe aunoAHeHu paAMBAk- 
Hue OTaepCTtm 9 Ann UMpxyA*uMM a mcxoahom 
nonoxeHMM TBMnonaxnoro MaTcpnana. B 
aepxHeA msctm noAuA iutok 4 xecnco cansaH 
c rpaxcnopTHoA koaohhoA Tpy5 (nacocHO* 
KOMnpeccopHWMM Tpy6aMn) 10. 

YctpoActbo Ann peMOHTa ofcaAHoA xo- 
aohhu a cxaaxHHe paGoraeT CAeAyJOiuxM 06- 
paaoM. 

noc/ie cnycxa ero Ha TpancnopTHoA xo- 
aomhc rpyG a cxeaxMHy paAMaAbnue OTeep- 
CTwa 9 pacno/iaramca Hanpcmta aonu 
HapyuieHMA o6c3ahoA koaohmu. OncpuaaiOT- 
ca paAHdAbHue otbcpctma 9 nepeMetuenMeM 
ycTpoAcraa bhw3. B mcxoahom noAOMHmt pa- 
AMaAWMue OTaepcma A nepexpUTU. flpn ra- 
kom pacnoAoxeHMM paAMaAbKux OTaepcrnft A 
m CrrxpuTbix paAMdAkHbix oraepcTMsx 9 npoiu* 
aoAMTca aaxaixa TaunoHaxHoro MarepnaAa a 
30 ny HapytueNMa o6caAMoA xoaohhm m aatAaa- 
AMaaHMe ero aa o6caAHyx> KOAOHHy. 

nocne 3dxaMKH m npoAaaxM TaMnonaxHO- 
ro MaTepMdAa pucno/iaraxrr peMOHTMuA nat- 
py6ox ManpoTMa 30hu HapyuieHM* o6c&ahoA 
koaohhu. DepeMeiueMHeM ycTpoAcraa aaepx 
nepexpuaaioT paawa/uHue OTaepcma 9 mm* 
AMHAPMMecxMM nepexpuBrreAeM 8. 3aTeM a 
ycTpoAcrae co3Aax>T pa6osee AaaAenMe, npn 
3tom axopt 1 exoAMT a aauenAeHne c KOAOH- 

HOA. 

nepeMemeHMOM TpaHcnopTHOA koaohmu 
rpy6 bbcpx npoTarMaax>T rMApaaAMMecxyio ao- 
pHMpyiomyx> roAOBxy BHyrpw peMomxoro naT- 
py6xa. oTBep^TMA A urroxa buxoabt mb 
repMCTMMHux neperopoAOx m xmakoctw no- 
CTynaeT a um/imhapu rMApaeAvnecxoro aomx- 



paTa ($Mr. 7\ npM AaAkHaAuieA aaxaMxe xma-_ 
xoctm rMAPaaAMMecxMA AOMxpaT npoTarMaacT 
ronoaxy 6 BMyrpM peMOHTHoro narpyfixa hb 
AnMHy, paanyio xoAy nopuiHeA. OAMoapeMCH- 

5 MO OCymeCTBAAIOT nOAWOM TpBHCnOpTHOA XO- 
AOHHU Tpy6 hb aeAMMMMy xoas nopuiHeA 
AOMKpBTB. OcraaujyiocA mbctw peMOHTHoro 
narpyOxa pacujHpaoT npoTarMaaHMeM rono- 
bkm 6 c noMOiu>x> TpaHcnopTHOA KOAOHHU 

10 Tpy6 m TBAaaoA cmctomu. nocAO pacuiMpBHMa 
m npMxaTMA peMOHTHoro naTpyGxa no aceA 
A)iMHe ycrpoAcrao cnycxax>r a xpaAnee hmx- 
nee nofloxaHMe, OTxpuaaioT paAMBA^Hue ot- 
aapcTMa 9, npoMuaaiOT cxaaxcMHy ao auMuaa 

IS TBMnOHBJKHOrO MBTepMBAB M nOAHMMBK>T yCT- 
POACTBO MB CXBBXMHU. 

<t> O P M y A a M30f5pCTCMMfl 

ycrpoAcrao nnn peMOHTa o5cbahoA xo- 
20 aohhu a cxaaxMHe*. axAKHBK>iuee xopnyc c 
axopeM m nocAeAoeaTeAbHO pacnoAOKBHHU- 

MM a HCM rMApOliMAMHApdMM C repMeTMMHUMM 

neperopoAxaMM MexAy hmmk, TeAecxonMse- 
cxM ycraMoaneMHuA a xopnyce noAuA uitok c 

25 nOpUIHRMM t paCnOAOXeHHUMH B fMAPOUMAMH- 
ApaX, M P3AM3A WMbJMM OTBepCTMAMM AAA CBH3W 
nOAOCTM UJTOXa C nOAOCTaMM rMAPOUMAMHA- 

poa. rHA pa ba mmcc xyio AopHHpytoutyx) ro/io- 
Bxy. ycraHOBAeHHyio a HMxneA mbctm no/ioro 

30 urroxa. ycraHOBAeHHuA ueyKAY xopnycoM m 
rHAPdBAMMecxoA AopHMpyiomeA rOAOBKOA pe- 
momthuA naTpyGox m TpancnopTHyio xoAOHMy 
rpyO. acecTxo caaaaHnyio c noAUM ujtoxom a 
aepxHeAerosacTM. OTAMnaiotaeeca tcm. 

35 hto, c ueAbK) pacujMpeHMA TexH OAorwtec kmx 
BoaMOxcHOCTeA ycTpoAcTaa nyTeM ooecnese- 
HMB OAHOBpCMCHHOrO C yCTBHOBKOA peMOHT- 
Horo narpyGxa raMnoHMpoaaHMa aaxOAOHHOA 
30hu. paA»aAkHue OTaepCTHa noAoro uitokb 

40 nepexpuTu a mcxoahom noAOxeHMM repMe- 
tmmhumm neperopoAxaMM MexAy tmapomm- 

AMHAPBMM, npM 3TOM nOAUA UITOK B HMMHeA 

sacTH MMeeT ycTdHOBAeHHuA Ha neM c bob- 
MoacHocTbK) orpaHMMeHHoro oceBoro nepeMe- 
45 iMeHMx uMAMHApMHecxMA nepexpuBdTeAw c 

^PMKUHOHHUM ^ONdDeM. B 00/1 OM UiTOKe nOA 

UMiiMHAPMHecKMM nepexpuBdTe/ieM aunoAHe- 

HU paAMBAWHUe OTBepCTHA. 8 UMAMHAPMHe- 

ckmA nepexpuaaTeAb ycTanoaAen c bosmox- 
50 MocTfcK) nepexpuTMfl nocAeAHHx npn xoao no- 
Aoro urroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string— borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 
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